Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2002-1 24840 

(43)Date of publication of application : 26.04.2002 



(51)Int.CI. 


H03F 


3/60 




H03F 


1/02 




H03F 


1/07 




H03F 


1/30 




H03F 


1/32 




H03F 


1/34 




H03F 


1/42 




H03F 


3/21 




H03F 


3/24 




H03F 


3/68 




H03G 


3/30 



(21 Application number : 2000-314271 (71 Applicant : MITSUBISHI ELECTRIC CORP 

(22)Date of filing : 13.10.2000 (72)Inventor : NAKAYAMA MASATOSHI 

HORIGUCHI KENICHI 
IKEDA YUKIO 
SAKAI YU JI 



(54) DOHERTY AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that, in a conventional 
Doherty amplifier, as the bias conditions of two amplifiers are different, the 
output power from each amplifier at the output terminal is not effectively 
put together, and therefore the output power and efficiency are reduced. 
SOLUTION: A Doherty amplifier comprises: a carrier amplifier 3 which is 
biased in A class, AB class or B class; a 1/4 wavelength line 5; a peak 
amplifier 4 which is biased in B class or C class; a variable attenuator 7 for 
changing the gain; and a variable phase shifter 8 for changing the through 
phase amount. 
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X/\*> Kfl»fc. Ett#SI=IBtt**.fc* 1 ©ii"t@SS 
fci*m 2 ©*«»a>^itr=ff *-r-r 9 t £*tHB Lt, IE 

[00 3 3] C®ft«l=fiKft K/Vr-f &4MHM*. A^3 



IS, ABgR£fcliBl8lC/\^7Xi**lSmi<Difi|iI§§ 

mi ©«tti=i3i*T*i a>JM4lsa>(ii4i«i=Ea£ 

*t£.1/4 + n/2&:SjiS§ ( n I* 0 &tzlt&M0)&f!* 
ft) <t. Afttil?fr&&tf«£2«>fH*l=BS£4l.?B 

a*fci4c»:/W7Xin4*2«)i«*i. miro 

mi <DHM»0>A*)flM=EB£:il«ftl<D7'f VU 
-$<t. *2<Dit«l»©A*«l=E«**L«JB2a>T-f 
V t * 31= Ltzt><DT'$>&„ 

[0 0 3 4] 

Mna>ftttdD»ll] kit, crofUBroHtero— 

-f*P*K/Nf^S««* (K/\T--fHJWI») 
^^-rar-fc-So El 1 dfci^r. 1 liAJiairK zita 
j3i*=f-* 3l*A^4g^i ©igS&lcBBS 
JlTAlft. AB»*fcl*B«l=/<-fTX*4l»Wf«*0) 
*/Mc«*o&-<*?|H=ttf^LrA*fll**lt«-r«l»«» 
t U-C#A&*t4^r-v'JTl«M» Oft10itMI#) , 4 
liAASSTI A^&Sl/«>m2©^lcEB$*fCB»^ 
fcliCttl=/<-f 7X 4*OM*t l^l=tt»^ 

■e-r*ft*A3&<**i^*^i=co*«ifiELrA*«#*Jt 
«-r4«i*B»t LT-^ji&*L«e— ^it*i» cm 2 ©it 

«•) „ 5l44F"V , J7l«I»3a)ai*«l=E«4*l*1 
/4»*«»* 6 lie— >*«»4©A»ffll=E«S*i 
■5 1 /4 3ft*»tt. 7 4© AAWKEtl 

*;tiS?l£**»* 8tetf— 9ig*gSl4©A*fi!ll=Eg 

**t*Rrst»«*T?**. *fc. pr*a»*»7fcRr*» 

ffi3§8£^<b, m2CD^SS^Gj!IS*i*^ja;ft«#<Dffi 

[OO 3 5] ^irlbffirOL^rlftBJ-r-So ^-V'JTitiJS 
S3, e— ^*«»4. 1/45ft*tt»5fcJ:tf 1/4 
ifig$SS&6IZ^5,«imcoLxTI*s tt*fl>ft«l=feL^r 
IftBjLfclUl 5ir«**i4-7'f ^ a & K/Vr-*" MltiPSSI 
l=fclt4*-V , J7'Jt«»1 0 4. e— ^JMM« 1 0 5 s 

1/4afi«»1 0 6fcJ:^1/4MMl 0 3IC^ 

mm® 3 asLfrtfrnnvM Ts^mtzitztz 

tb\Z 1 /4iSE*«»5A<l8!lt&*l.Tl^«4«, 1 /4;JSS 
fSSS 5 dftX-T 1 / 4 + n / 2 ;t^*S£S ( n I* 0 Sfcl* 

[0 0 3 6] mtz. HlC^-tfc«fc5lr. ^-V'J7ii"@S 
3 te- >iiitSS4i:l4. /W7XtW^f<Iftli 

^ra*«*7*jj:u:Ris6»ffi#8*BaLT, ^^7 
««83 1 tr-^*««4 t©fd»©aa3«ttfaiaia« 



(7) 
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7 m<mm 3 © m * m x t e— ? ituss 4 © tn <t © 

[0 0 3 7] m±(Dd;5l-. ^©3£S6©J&i8 1 I- 

is * e-? igws 4 © a muzmm. * =h. s ss^mm 

lt. tb*iffii-fciti>^A' i JTiiitisi3(©ai^«*<t e 
— >Jiiti#4rotii^)m*i:ro^fi£^s»i-iiJS-r-5 c t 

7b<T#£>©T, v-f -i? o-g K/vr-* I2ig4gSg£{* £ LT 

<7)tb^m*^>5!i^$fS]±-r -a z t a<t#& «t => mmz 

[0 0 3 8] &fc\ pI^M*l&7fcJ:l/pJ^ffi|g8$ 
4rV'J7liH^3<©A*<Ii]l=iSlti)mfiSi: LTtJ:<. 

t°— mm%s 4 © a ^fiijizigitf-^ t mmcDvbg: & m 

<? nj£ K/\^MitffiS©^ff$#y©t£li!c£*-tEIT-& 

1 /4;gg^S§6lC«X.r, 11 <7)^S§irA^$*tf=S 
Hift«#a>tt«l=» LT* 2 ©JSS&I-Atj $tifeXJBft 
lt#©<iffi£ 7r/4®f, ? [C^Sifiit^-^ 2 O© 
iSgSSCittffi-f &9 OJS^iBSgTfc^o c©«fc 
fflL>-5c tlctoTt. H 1 d^ft/t^'l'-? d& K/\ 
T--f S*«S t BI*l=»f^ LT|5]«03ci*^#-r -So 
[0 0 3 9] HJ£©ff£<g2. g]3i*crofiB^rolliSa3^ 

-r-5„ 1 o fiss-tr >-t>\ 1 n*nj£MSS7*>j:i/pr 

LfcROM (EH*®) . 1 2 l*as-b 1 Olr^y 
Si|S^^xfc;SSl-ao*L^TROM 1 1 A^BJ^-HE^f|7 

Tfc-S„ 

[0 0 4 0] ^lclS^lco^ri5iB^-r-5o ;SJ£-fe>-tM 
OK* "JJiB;£J££EiaJLT. ^l$^ai*^fc;SSl-*t 

F6-r « rtxs&s 7 fc j: i; Rrstefts 8 <D%nmz& ats 

SMROM1 1 frz>mft-lX-?o flJ'fJPHSSl 2li. RO 
Ml 1 fr£K*ffi£;ftfciS£ffilci£i;T>^MStS§7fc 

«fetf?ia»«»8*jia«iw-r4. <e*»\ romi iic 
i* . *aaic fct^T^-v u 7ig*§si 3 * if if— y mm 

3 iciftss * *tfc ^r«**» 7 *> <fc i/RT^^ffis 8 iz m & 

WW?— 5» A<151t £ ftT l* 6 . 

[0 0 4 1] KlCiill-tfc^aiZ. 4r^'JTitfS§|3 t f 
— 9 Wf 8 4 £ I*/ <^ 7 * fttttf* & < Aft & «> 1= . 



vX^SISPECI AL No. 1 ftjft <I&J¥3* 
{ttR^SJBStdD-r^T" ©13 0-131 MlrlBK^fc 
1*1 311©I6I:*$*ITL^J:?|C. FET©>f— 
hmEWilL^ (/U7XtkfttfmoZtlzte:!3-?&) \z 

|grofiJ»lclt^J-r-5) ©SJg*#tetf:*:£< Jlfc-SCttf 
^$*VTL^4„ 7— hiEVGSA<7-f ^-Xffilll-^l^li 

■r^ft^*.B$R35'5)L^lic^lr^fil^^^^^-cli. jas*< 
o>mm*>±.9it i). -7j. y-h®)±A<^'r^-xfijir;s 

Ltb^asT<7)a373^^7!)<a»iz^f jfe*>*t<c 

j:t;Rr*»**8*ast!»LT. **>)7a§m&3 1 

M-r-s. c^iicty. ai^asicfcit'i>+-v l J7iiitBi§3 
©tb *ifi7j <t e-^> 4 <Daj7jm*) t ©Msaff 

[0042] ei±ro<fc?i:. c©^Ste©^SS2ic t fc*v 

8©*]jJPlC<l^lS:^fii^;gS©^i: LTlBltLfcRO 

mi it. ;gjg-fe>-y-i orc«j:ya3e**ifca«ic*-j 

L^T ROMI 1 frt.nl^Sf^fccfctfpm^fBH 8© 
&*IH8£$OT-r6$iJ®)lH)£&1 2t*«i4«t5l=«lBR 

Lfc©r*, jiB;gjticF5i:rpr^Maii7fccfcu:pr^^ 
ftS8sa«(»bT*+ 'j 7&m&3 1 if—zmtsm 

4ir©W»©MfcJ:^Ji^ffi*©M$ffi1«LT, fcb7J 
4Sl=fclt + U TiitSS 3 ©tH 73^71 1 bf— & ««« 

4 ©ai*ii73 1 ©^fiE^awicmg-r ^ c t *<t-# -s© 

T. v^'^7P;^^K/^^'fi2^i11l§^<*<^:LTSfflS)Slc 

p^^ t. -r n i> ai 7j « * vxhm * m*r -a - ^ a<t # t 

LNTli, <5ijK.lifcb^L«)±Be«*4©i 3 1 HlciF^ft 

[0 0 4 3] ftfc. ?nfc*«»7*J,fcirafc»tBS8* 
^•V'J7iiH83©A73@Jlc|Slt, HH«Jtl=JCi:TlM 
®@881 2ICJ: y S|^ol^g|g7 fc^l/pl^lilf 8 

?£*i3§ 8 $ e—7 mmm 4 © A7Jti]icaitfcii^ t mm 
©ssm^^-rSo 

[0 0 4 4] ^JS©ffJffi3. l2l4l*C©^0J©^ig©^ 
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"US) <D$fi££^-r^T*fc£. @4irfci*T. I2tl^ 
[0045] ;*iciMti--3i*-ci&flj|-r£» ^-v'JTitill 

m 3 1 e— > mm& 4 <t 1*/ w t * $ < mtt 

aftK/\T--rSHtM«HM*. »SEIBH 3$l£ltT, ^r-V 
e— ^ifi|ig^4A<iEa**vfcm2ro$iK$fi^ 

■c. ^-v'jTiii|gS3 te— ^ti"iiii4tro®igeffla 

©S^SH»«#<DH»»l=l£tTtittLT. maw:: 
fclt-S + A' 'J Tii*SS3<Dai^ltt^ t if— ^ltM»4 0> 

[0 0 4 6] CKDHJfi©^Sl3lr«}:*i 

§i 3 05 t±i * *a t if— y mm%s 4 <n m t <d £ 

& C £ A< T' i* 6 i: ^ 5 ft m * # -T £> . 
[00 4 7] +^'JTJ«««3te— 5»Jg«*4 

t {zQk&mwmm(D±'M-fo cr. f— ^ttimsi 4 

[0 0 4 8] ^A' l J7'tiilsS3<te-^tiill§f4 

B»tt ^©fi]#* mr &jh&bk 3 9 -f if* 

1 3lcft7trt£l+-5«fi£i: LT**l». CfrlcfctK ff 
1 05^S§*{ciM$+i.-5>S^?«{f^tS2tD^SS$Gifl$ 

ti&mmmn^ t izm .5*j»a>Haat#ii*-» z -tr* 



[0049] Ii©iUg4. g!5liC(75^(DIISSro^ 
®4lrJ:-5V'f^p® K/\7-rSittM« ( K/vf 

BUST? & -5 A M - A M*#tt3fttfl= if— 5 lfiHSI 4 a> Att 

■t -S A M - A M/ P MpSSf V o 

[00 5 0] — AM- AM/PMISSH1 4 I* 
**»l3»-e«B!t-r*^t36«T?**. g]6l4AM-AM 
/PMiaSS(Dt»i?E£D— 15lJ*^-rillT?fe-S„ EI6lCtJL\ 

1 5l±A*4ffi^, 1 6l*ifi;7it*>y hffl^nV^rV 
•9-. 1 7 1*1:35/ W 7*Wffi* 1 8(*/N*-f TXfflfefits 

1 9ii^-f7t-— h\ 2 oiidi^iaffi^-efe-So c©H6ir 

AM- AM/PM1SSSI*. " IEEE Transacti 
on on Microwave Theoryand Techniques, vol.45, No. 1 

2, December 1997" 0)243 1Il:fcL^F^Sfr, 

+F t L Tfigffl-r -I) C t £ i fi£ * *l*> f-f J*"— K * 

fflt^fc#JgftJlHl£Si: UTiSS^r^+tTL^-StcDTifci). - 
fiS^lcli, |116lc^$^^lH)SSlclS^>-r. #tMM4tt£ 

T*. AM-AM/PMliSS^tffi6^"'5-<!:A<TC:#§ 0 

[005 1 ] El7 ISAM- AM/PMi)ISS©fi)SO)ffi 
05©l**-ri2ir*fe-S„ @7lrfcL'»T. i2t^-^lj: 
^-^tzit^^^Tri-tCOV'tCDmm^mt^o 2 
1I*"I^M«^. 2 2l*oI^fflS, 2 3f*f— ^lg"PS 
» 4 A<iES^tLfc^ 2 ro^SS^aiM^+t-SffiUj^m-^-CD 
iA*-»» l JHJt»M, 2 4l4»iB**Lfc«*a)»- 
B#m7J U^U^&fcb-f -5 U^JUSIttiS. 2 5 l4ttfflS*l 

«H2 2 5wr-ssinspiHis&T7fe-5o u^i/«ta«2 4 

2 1 tJ«fct/pr^ffiSS2 2 £BH>Tfg2<Z>$£S&£fci££ 

±r § <t 3 ic$ijiap-r c t -c. am-am^sjj 

J: if A M - P Mtttelcft-SHSS tr<f a C i: # S . 

3. U^^WS2 4fcJ:i;$W(5]ffi2 5frf>AM-A 
[00 5 2] B18I4AM- AM/PMi8ggCDl$Ji£a>te 

ei*u^u«ai»2 4i=*oraai**i.fc«B*«*u'< 

;Hci£ C T if- *? ififlif 4 ©/ W T X ft ft $$flP"T i> M 
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- ^&AM-AM^t±fccfcl/AM-PM^f£<DlJi§£^fc 
2 4fecttfM»IslB2 6fr6AM-AM/PMfflfi*S 
[0 O 5 3] *|cMttlZOlvCi»ljr*-5. t°— <7itims 

-Stettin* Sam~a ivHttt^SJS^bf £&Xft<fe 

So *fc. Ui*«lCi3lt*^ , J7ii«»3<Dai*«* 
tofcii. t 0 -<7liim§|4|rotNr(7)^8#A±iB^i(7)^^b 

C0»«4lCj:4V-<^aa h^x^SUilHrCtt. AM 
-AM/PMlJI|MS£l£lt£-<tTr. tf— {7«MB»4A< 

■wrr sm* u^<;u^Bi»A*«ai(D*<bi-**-i"*B** 
ffl***a)«ftfc«fci/aiiMaffl«a)»b«ic«*i#tts 

g^ibf Set 3&< pTfll t ft * . 

[0 0 5 4] lU±CT)cfc 5r^ s C0)5g|£(BflSte4|Cj:*L 

SAM-AM^ttatl/Ize— ^««|»4CDAiJ«*fca 
iifiMt^FMtfe^AM-PMtllirilt^AM 

-AM/PMiBSSi 4 5 Unfile Lfca>T?* 

tf — 2 itHSS 4 CD A M — A MfSttfc «fc l/AM-PM $#14 

wait tf— ->iii|iS4<Da4*im^ < ta>-&fi£^ft»i^iiJS 
icft5Wbs*a-r * c 1 a<-e£ * 1 1> -5 

S o 

[0 0 5 5] £33, ±tH<D^ffifl)^S 1 , illteG)«$S3 

[0056] msrojfj® 5 . mmmm 1 &n*sa>^ 

KBffliR^^ 2 oojgS&lctf-ELT*-* 'J 7itipISS3 

c©iii6©»tt5i4»««fl>'<-*/<> kvcusi* 

-f fc -5. -r^f^*>, A2j**tfc'<— */<>K« 

T*-V 'JT*«*336<E«**i**1 ©ISttt tT— f * 
iHS§ 4 A<Eg£ 2 <7>$£S&<t £> 2 -ootefflzftm? 

[00 57] 09l4CO)f^JW>§gJ5£roffS8§5|::«J:-g>7-f 



tzitiam&#$7P-fo>-x:*<r>ViW : £i£&t 3 1 14^ 

> KH-*i=*trs«H£ mm-**—*./*:/ K«a@ 
t fci;m2<7)igiE&siKiii^*ti)'<-x/\*> Kflmeaatft 
^-*jajft*aEftiHitt-c*s. «aa*»iHi»3 3i*, % 
s 2 ommzmmztizm 2 o>ja&ftK»jfl 5^*3 

5. HttftXaffl 3 4-0-3 4. 3 5 l=HK3lllXft(Dfit^- 

[0 0 5 8] *lctt^l=Ol^TKWr*. A^3ffiT3 1 
irAaSfifc*— KA9B 

'J T*«» 3 33 «fc bf — 9 ifSISS 4 ir «fc y JttH * 3x 

[0 0 5 9] KOTSftiSHtti't-x 
/<> K&SIUS&3 2d33l^t\ X/\> RI-§-£20 

S® HIS. AM-AM/PMl®fiff$:<t*<D*iIE^fS 

A> KfflSlH]fiS3 2lc33L^T, m 1 05iiS^^<5i2l*3a-i) 
K-xA> K«-§-^fcl4»2(DigK^mjllS3x«)^-^. 

^^fcl4P^^ffiIE-r^)lfIE#ISiroLNT. PSco#^ 
1b3£ tf imsro[6)± * JMW 5ci A< W * 4 . 
[0060] ffij?ti4. 01 014^— 

LfcAM-AM/PMl)llS^rot»jS^^-rilT*35 

5„ mi oic*^3xfcis]^i4. fro^fiaro^-x/^ 

> K5ttSlHl£&3 2 L-Ci§ffl£3x-i> : fe.<D-C*36'5. 010 
i-fcixr. 4 1 li^— Kfi-^-S 2 ocoi^!Sl=»E 
t5»ES. 4 2l4A7J$^fc-<— X/O K«-S§-0)«7J 

u^^sttu-riu^^aui* (L/Kiuttia^ift) . 4 

3 (4m* L"<;UCJ£ i: tzfflffl^r— $ tfiiW. Zittz R O M 
(EIS^-K) . 4 4 ttt* CT^-^Av K 

S) . 4 5i4*dffli@s&4 4A^e > a)*l|gp^t■^■l=(E:l:r'<— 

(*ft¥S) . 4 6(4*1 CDigSSl^ES^^Tr 
mi:«ftt4«i ©D/ASE»». 4 7(4m20)ig 
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> K«-^^T^-P'>*«#l=^8S-r*m20)D/A^«||| 
t?fcfto <ffc\ miO>D/A£&S§4 6<!:!fna>Si£gfc 
S^-tf-3 4 tA^IS 1 ©$5i&£fej!££:h.-5-rv£ 

a'^SS4 7 tl2m"«MSSffl5^-y-3 5 tfr*>m 
Kfl»* T^-P ?XJil£1i-9f=£a-*- ft* 2 <75fg-§-^^ 
[0 O 6 1 ] JfclcUjflMCOlvCiftlirf ft. «»Stt4 4 

ROM4 3fr£giSfcftJ{»7 ; -'$'£I^fcBU SKtttt 
7 s — £ left C T U "<)U • tiitB^&tl 4 5 £WW L T 

Kfi^-<©ffiiB*fcli{41S^P^-rfto -hieroxfl 

SHS£ll;te^ft$^<tlt®LTgiga>e£g ! t.*# < . 

[0 0 6 2] JU±(DJ:5f-. C 5 l=«fc*t 

is. n <DD/A^it4 6tn rojs&ts^&js a $ 

-9-3 4 tfrbJ^ySM WiSl^^aEl^ttft^^^JUl^- 

-rft*1<D«-^&3M£<t. *2(DD/A^^Sg4 7 £ 
*2<7)H;fti!f^ffl5^-y-3 5 tfr^&W % 2tf>3£S&£ 

p y»Ha«^i=st»r ftm 2 aflmE&?R t 
iLftcfc^i-tiJtLfcro-e. Igi o?^ss*/=i**2(D^s& 

SIJS^-ftCi:A<T*^ft(DT% SfflS<0g*SA < ^§-< &o 
TcfeyfflSOSC^Ji^siBgtL. 70a»K/\f-f 
£4MSS 058)* * ft c: <!: £ ft 1 l> r> ^ £ # 

ffto 

[oo6 3] mtz. itmi=ff«iisnff£7i?5i;ufli 

•^SaST-HlSSf ftC<!:A<T-#fta»T-s tHWBBitT*— * * 

aMtti=£«*fci*aiwi6*^»«-r*^£T?. jaw* 
figic-r ft *<x* # ft <t n ? xsn zm? ft . 

[0 0 6 4] ^ A^^fc^-X/^h'l^l 

^L^ji^&tb-f ftu-<;u8tii:£§4 2t. tt^u^n-i- 
iSCfcKBf-* A<falS£*i*:ROM4 3 ®73U-< 

ftftlffl[slB4 4£. 1H»lsIB4 4 fr^rofrliiiMt^lcjo; C. 
r^-x/N*> Kffi#wlS^fccfctm*B£^&?-ft 
• (4«^8ISg4 5 t^)lK.ft«fcdlc^fieLfccDr^ Tit 
ZlUM^t Lr-^^b^-ft^^lU^^lcilft-r— £|::JS 
CTSiil^$f|ffllT J -^ £ R OM 4 3 A^f^tB LTiiiH 



si-Sfttiiffliibf^^iiJfi-rft-^^^ftror-. 

* £ (6] ± -T ft C i: *< t? # ft «!: L » => ^ £ ft , 
[0 0 6 5] HJg<Dfl2ffi6. Ell 1 tt-rofgB^O^JSCD 

ff^ei-cfeftv-f ^naK/\^-fSii*l* ( K/NT-r m 

lt*§S§) ODlSjS^^-TglT-fcfto CCDS£SCDJt^6lcfc 

r, gi9fc<fctmn o tm-^fmtm-^tz\t^mm^ 

C fcW W5* — £ Sfetf 1= e-9«H 4 iCflfc* A M - A M 
ftttl-grrftT?— £*<IE1i£;h,ftRAM (IBIS^IS) . 
5 2 li e— > iMK« 4 rotb *® ao-SB £J& y H3f »IS 

« (ttlE^fS) . 5 3l*J^^^fflS->-y-, 5 41*^ 
;S^5SfflS^-9-5 3 3!)^P,ai^l^tl.ftT9-Py^I•^<t L 

r©^— X/O K^^^v-Si^^LTtb^-rftA/ 
d^s. 5 5 iiU'<;HtfcBS4 2iCcfc ygitii^^.fcm 

^U^)Ufc*i;A/D^S5 4 7!)^e.7-r— 5 
ttft^— K«^I=SSCT, e— <7±iiHSg4^15S 
$+i.ftm2CD^ss${£El^+ift'<— Klt-^-rogips 

■ ifrfSflttl ft tt»lal& (MW*S) T*fcft„ ^ 
fc\ Haat««5**5 3 fc A/D^J®|f 5 4<t^ 
t>. ^EH5 2^t»t±i**4xftffi)a;fi{t^-^-7 ; v ; ^^Hf 

d<«fiE$^ift„ 

[0066] *i=»f*i=ot^Titt?B-rft. xm^3 1 

AN^A^i^+ifc^— xA> K1S-§-li. »12S4 1 l=cty 

§§4A<iEe^*v/=*2 0)iiiii^tl-»iB^+ift <> *JffllIUK 
5 5I*. U^;u&tiiSS4 2ICJ: y^ffi^ixfc^— X/O 
K<g#CD^^3 ls*<Mztti. CTRAM5 1 A^*fjS^ft$IJ 

ii*B^sisi4 5 Fmnofflmts*. 
ixeta^iss-rft. »e»5 2i4e-^*«*4 
©ta*«*<D— »*«yu-r. tut. aisiayaj*^ 

M5 4-C^v^;U^$^Tfi|»ls)S&5 5\zAt)2*h 
ft, fI]iailH]^5 514, RAM 5 1 l-fBti£;h.fcP/f§I<DA 
M-AM/PM^ttt^-f-h'/v^JHfc^-^/^ 
K«-§-t^*fBBLT. U'OU ■ <±*B^8!!g4 5lr^i,$iJ 
ffll^iSg-rft. CCDI^IC, M«l|slK5 5I4I3&I-RAM 
5 1 I^S^iA^tl/i^-^ ^aiM4^— ^ lzg$®.z_ 
ft 0 ^©J:5l=7«f— K/<^^«HB*«K.ftCfT». cfe 

y mmwK^mmz tv. &mmz -7 4 ? a & h*/ \ 

-f £l«4f«0!>%^ «■ iSJ-t $ 1+ ft , 
[0 0 6 7] fet-h0)cfc5l-, C(7)||]5Sroff$^6l-J;+t 

is, e-^7it'^B§§4A^t,tli*^^^ft©^l;fi^I#<o-gp^ 
A/Dtuss 4A^e,^g«^^^lsyaiS^^fcigJl^^I^• 
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£Tvzii>m^£ lt<d^-x/n*> \*mmz&&ir&m 
^m&Wi3-&t. m2<7>^$ein*^S'<-^/N->K 
m^<D®*u*;u£&fcb-rsu'<;u&aj3§4 2t, gau 

$ ttfcm* u-<;n-f5 Cfcfrai^r— ati/lc bf— •? ii«s 

3§ 4 CD A M - A M / P M!f$14IC^ & t— £ A<I51S £ 
RAM5U. l^U&aji?4 2l=cfcy&£iJ$;h.f::S2> 

^<-;o\*> K(i^ic»^Tft2co^&£fcii$;h.-&'< 

4 5tSfi4J:9!:i*Lfc©i?. itiAfi^T^* 
L riWPB* s 5 1=7 w — K>< v ^ -r * c t *«-e 

RAM 5 1 l=8B1S*tl.fctf— - 7Jt*BS4 0)A 
M-AM/PM!(Sttl:Ilif-$ t y-i— K/v?? £*t 
fc«-*fc*jfc*IHLrU"<ii. • <iffl^^S4 5I=A«M» 

ssw-r « c <t A^prti <t y . cb y ftAaxooui £m 
[0068] *fr. *iffliHi8S5 5*<, <a-9&&a^sfr 

K/W £**t<5 / <— X/*> K1B-3-4:. RAM5 

1 l=C1tS*tfctf— ^«»«*4(DAM-AM/PMl#tt 

i=&-5^r— 5»t$«Rgur. r am 5 1 ic§ets^^y-_$ij 

^•f-5«*S#^^-S<fc-5l=«^Lf=<C-C. HPSlcffiffl 

K/\-T-f a««*©i#tti=i6i:T«» 

CD2ji£ * |Sj±r -5 C t ii<X' * 4 fc 1*5 ft* * o 
[0 0 6 9] SSS<©ff$®7. HI 2l*C©3EW©**fi(D 

ksi 7 1= * « v ? a st k/ \f sums c k* %t < a 

ig*SS) COttfiE^^-riH-C'fe^o 01 2l=*il*-C. 0 2 
<!: - » # 1 4 P - £ fc I 4 *S MS SB # £ * f CD T? CD |ft BJl £ 
^HSlTS. 6 1 l4^ J cyTit'HS3C0A7Jffl(ll-iEM^+L 
57-fVU-9 (fg1 CDT-f VU— SO . 6 214b:— 7 
ttifIS4COA73ffli)lCKe^+l-i)T'r VU— ? (m2C0T 

[0 0 7 0] *l-lSf^lCO^TlftB^-r^. 7^f9Pih' 

/NT--ffflit«»T?i*» aftott&HtMis^ji&y, /<-r 

TX^^C0M^«C-l)2-DCDliipIS§^fflt^fctolr x 2 0<D 

4£§§ 3 7t><IES £ ft £ e- ? i§igS 4 A<IES S ft •& 
USSi: S-iE-T * J: 5 U)V-zf\zf$^TT*mte)\'--?% 
WLUti<T>-®.%Ltf%£.^'t>-?<U&„ LfcA'ot, CCDS! 
iScoff5®7iCcfe'5-7'i-^D>SK/N^'f fiJaws-cr*. 

f'J7 3 H <t e— 7 JgWB 4 CD A 7J fill 1= T -f V 

i/-^6i, 6 2^isit^c<tr% ±mo>)\,-zfmm$: 

[007 1] W±C0d:-5IC, C£0HJSC0»SS7|Z t J:+i 
I4\ *A»y7^g3CDA*)iill-IE®i*ftf=7-f VU- 



^61t. e— 7it*iS4C0A*fflillriES$^fc7''f V 
&to±-f%ZttfT'2T. SSLTHlf^-r-SV-f -7P» 

[0 0 7 2] 

[^BJCOsam] W±CDJ:9(3. CC0f§B^|-J:+i.l4. A73 
agTi:. A7Jiffi^-Axe,St/-5micDjSSSlciSB$^rA 
Sis AB^*fcl4B«R»=/W7X*4x*^1 0>mm& 

fc, *ia>«Hn=fci»r*ia>**»a>tt*«li=E«* 

*L^1/4 + n/2J6*^K (nl40^f-l4fiE^©g^5 
IS) A*4» ; f-3^6JiEt;4*20!)eBl=E«$*iTB 
«*fcl*C*l=/<-f7X**i*Jg2ffl«i*»t, miC0 

it«msfccttj:s2coiiitiscoai7jffl!iicfcL%rm i co$iss 
t*2©»at36<tt*i-*«ttf=EB**iftai*si : f- 
mi a>»»*ea6**t*K«a«-^*fctt*2(D« 

jc.*j:ai=*j«Lfc©-e. « ia>4Ma»&«2oi««s 

I4P7J^S«UT, ili7j3Sl-fclti,mi CDti"H^C0aJ7J 

«afc*2©i«tts©a*«*£©^j**ft»i=3gis-r 
7j m tt vmm s i&i ±-r ■& c t a<t- * « t ^ 5 3a s ^#-r 

[0 0 7 3] Z<Df£BJi\Z&Hl£. ffiiE^mkLT. %^ 
<DtiifS§l*f-l4m 2 »iii|>s§§CDA2i$JI::ieS£ *is rT^ 

CO^gfci LTIBtiLfclBit^S.!:. ;S^-fe >*l= «fc y 91 

3e**ifcasi=»-Jt^riBtt*a!^&Rr***«*>«tz/ 
fc * i; nr^^ffis «m w? &« jsp^s t^«sx.i>cfc?i= 
»«**afi«l»Lr*i ©Jt«»t«2©i|i«*t© 
it«* i cotiii@scDaj7jm73 1 ft 2 nmm&n&fimtt 

&ifi£*i*#-f « C t A<T? # -5 t Lx 5 ?JbS * S . 

[0 0 7 4] Z<D%fmz£*H£^ ffiiE^StLr. JB1 
C0lfi|18*fcl4ft 2 0)tg(tisl§COA73ffliJ^fcl4ai7Jfiill=iH 
«**i*BgHtt£«*.*J:5l=«lJ*Lfc©-C. 

ea**i*Kjaa«#t*2a>j«H«36<i!«**ifcStt 
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[0075] zonmiz^JMt. ^siE^etLr. gi 

[0 0 7 6] Z(D^BMl~J:Hli. ffliE^St LT. g2 
CpltfSl§CDA73m* <t tUXM*} t <Dffl&X'&& A M - A 

ffl&X' & £ A M - P M lft± £ PS-r 3 A M - A M/ P M 

mgg£<s*-&£5ictsjaLfca>T% S2<»iii|>s?§roA 

M-AMtlttfe.fc^AM-PM^tlJiUbLr. Hi* 

agi-fcit-smi ©iiitisifa)ai?3@^<!:m2(Diiitis§rotb 
mitu e, t/ic «s*Mb ^ns-r •§> c: <t ^ -§> 1 ix 3 

[0 0 7 7] C<D*BI=J::|ll*, A*iffiT<t. 

(D$§£SiriSS$^.TAf&. ABgR^fcl* 
BffilzA-f7X£:h.-&1gia>ii<liSi:, fgl OigS&l::** 
L^S1 ©^ifsl§(DtB*ffl5lcKa$*l-5 1 / 4 + n/2 
;SS^£S (n\tO-£tzli&m.<D£i£%l) t. AJlim^fr 

biMf 2 cDigssi^iEtt^+tT Bm^tzttcmiz/u 
7^^^^>mZ<Dm^t. mi ©gssicfci^fmi © 

it"l@tia>A*l<I'JI-Kg£*U A^iffi^A^A^Sttfc^ 
fSt, m20igS§lCfclvrlg2(Diii|g|g<DA^ffllCiB 

^*jcfcLCS2OTiiitisa)a^<pjji-fcL>Tm 1 a>$§ss<tm 

2<7)^SSi:*<^-r-5SP<4lcSES$+ii.ai*4i^<!:s Is 

ws ©sa^ [Sj±-r -a c <t # 5 t 5 zm-f 

[0 0 7 8] ZO)f£BJ|cJ:ttl*. 8 1 ©fl-^&^-Rfc 
J:t/m2roif^^SA<7 : v^;Hf-§-<t Lt^btl 

=> Ltz(Dx-. m^izm&mwmftZTis* >i>m 
m&mx-mifo-thzktfT'£&tztt>. wwHitT— *s 



t A<T? £ -5 i: I » "5 5aS £ & . 

[0 0 7 9] ZOSIB^lcfc+tlf. ffliE^StLT. »1 
(D$£i&£fcl*m2a>Ji&£<Eji$;ft£^-X/\*> KS-^ 

IBIS S+ifcfSti^a.h. ^tb^ttfcmTJU^iUClECT 
{Jp#a.b. $«t»¥-^t,cD*i]fflHt-i-lcjS;i:T'<-X/\*> 

* i/^jn^sf-^ ictE CTSjSJ&tdffliT — ■ s» £t£tt 

[0 0 8 0] C<7)fgBJ|r,J:+l,lS, ffljE^atUT. ^1 
11 CD^K*fcl*m2(75^SS^{5JM$^.i)'< 

u^ntai^eicfcy^ai^+LfcmiJL/^uctEi: 

fc$flp7 ; -'S'3£^l=:m 1 0)iiil>ISSfclim2©liilisSro 

• *ai=«feyttai**ifc«AU'<iufc«fctJf«#as«»*s 

X/ *J J: c/tt«a> l^-T ft**—***: liiS 

«**fcl**2©li«*a>^ttl=fiR'5T— * t7-f-h' 
/ < ? $ *tft ^-X/ < > K«* «t **tll L T 

*«»-r oiiis t^y. .tywftoK^ 
isj±-r c t t<x- # -s 1 5 mjb $#-r * . 

[008 1 ] ca>*0ji=«fc:fci<. Mff¥BtA<. <f-^i£^ 

iE«^aiciBm$^x/=m 1 omm^tzitm 2 roiiin^ 
©^teic^^T 1 — > <t gum it, fBit^airieit*^ 

*»je-r*cit36«RriiBt<ty. *y«*roaK^«ia** 
c t a<t- * ^ t l ^ => $hm & m-t & o 

[OO 8 2] ZO^B^ICcfe^lf. A^SS^t. A73Jffi^ 
^blU^I CDig^l^iES^ttr ASS. ABiffi^fcl* 
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&st;4*2CDe»^iB»**t.TBa*fcttcaic/w 
7xs*i**2a>ia«*£* mi cD«itigfccfci;m2CD 

*ffli]icss$*tsmi fl)7>r vu— m 2 £> it fit* 

CD A*fi!ll-EB£*i4* 2 CD7M Vls—9t&mz-Z><k 

[0 1 ] z<D§&mo>nM<M&&i iCct'S^^^aSS K 
[@2] Z(D«BJja>HS£0>Jfcffi 1 P& K 

/ \-r -f S it«*a)StJ* * «t; 0 "C fc & o 
[14] ^0)96?Ba>llliEa)»fB3lz«fc5-7>f <7 P36 K 

[sis] ^©«wa>sitta)»ffli4fc«fc«-7-f ^pse k 

[0 6] A M - A M/ P MfJigS&CDJiJ&CD — 

[@7] AM-AM/P MiH*Sa>*jacO)<ft(D« 

[0 8] A M - A MX P M|flfi»(&«Ji£<D{fe(DM 

[09] CCD«B^(DSIJ6a)^J8 5lr < fcS^-f ^ K 

[01 0] ^— X/<> KWtftlWftt LfcAM- 
A MX P MtS§S<Z)*ij& 0 1? ft £ o 

[011] zo>§i9i<Dmi&o>»ne\zj:&'mtn& 



[01 2] C(D*ffl<Z)IISBa>»»7|cJ:4-7-f 

[013] jsHa«#a>a»cD-«i*«-*-HT?fe4o 

[014] F E T*a>4m3K-T-l=^t x TO)tUAl1llft« 

> tr- y >x <t fifDtA t$ & isnm t <dm& x 

[01 5] a*cov-f<;aaK/\T--fH««*cD«* 
[016] A^ft^CDB^U^^'I^l^oOV^ 
[01 7] K/\7^B4MISI=flk«AM-AMt*tt£ 

jK-T0T*feSo 

[0 18] K/\-r--f S«l**l=tei^r»«S*t*;u— 
[#-§-£> ia0j» 

1 A*«^ 2 WAffl^ 3 ^<J74MHI (* 

s, 6 i 7, 21 RTMsak s, 

2 2 qTK»M* 1 0 11 ROM 
(IBISES) . 1 2, 4 4. 5 5 ffOTESS (#JW* 

S) , 13 S^EK* 1 4 AM-AM/PM1I 
15 AAffl^ 16 ttSlttJ? HHa>^:/-*J\ 

1 7 kse/w txvsl 1 8 /W7xfflgK, i 9 

y-f*— h\ 2 0 a*«8^ 2 3 »E». 2 4 
U^USSffl*. 2 5, 2 6 #]{9lE]^ 3 1 A* Mi 
^ 3 2 K— X/O KffiaElK. 3 3 nXftKflllBl 
3 4, 3 5, 5 3 E»»S£JiUB5$-9\ 3 6 P 
-*;U*S*. 3 7 9 4 1 »E». 4 

2 U^<;UttUiS (U^U«ttJ*S) . 43 ROM 

(CII^R) s 4 5 L"<;u ■ &*Bffi&« 

■S) . 4 6. 4 7 D/AgElftS* 5 1 RAM (IBIS 
*R) . 5 2 »IES§ (»E*S) 5 4 A/DjlEft 
6 1 (*10)7-fVl/-*) . 6 2 

7-fVU— * W2(D7-fVI/-*) o 
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(51) Int. CI. 7 
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F I 
H O 3 F 



H O 3 G 



1/34 
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f-73-K (##) 
5 J 1 O O 



B 
B 



ODmwm mm ^ 

KattTftBBEAflOWZlTB 2*3# 
(72)S6lpl# S# 



F $ -A (#%) 5J067 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 FA01 FA10 
FA19 HA09 HA19 HA25 HA29 
HA32 HA43 KAOO KA15 KA16 
KA23 KA32 KA34 KA68 KS01 
KS35 LS01 MA11 0S04 TA01 
TA02 TAOS TA06 
5J069 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 FA01 FA10 
FA19 HA09 HA19 HA25 HA29 
HA32 HA43 KAOO KA15 KA16 
KA23 KA32 KA34 KA68 KC04 
KC06 MA11 TA01 TA02 TA05 
TA06 

5J090 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 CN04 DN02 
FA01 FA10 FA19 FN06 6N01 
GN06 HA09 HA19 HA25 HA29 
HA32 HA43 KAOO KA15 KA16 
KA23 KA32 KA34 KA68 MA11 
TA01 TA02 TA05 TA06 

5J091 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 FA01 FA10 
FA19 HA09 HA19 HA25 HA29 
HA32 HA43 KAOO KA15 KA16 
KA23 KA32 KA34 KA68 MA11 
TA01 TA02 TA05 TA06 

5J092 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 FA01 FA10 
FA19 GR09 HA09 HA19 HA25 
HA29 HA32 HA43 KAOO KA15 
KA16 KA23 KA32 KA34 KA68 
MA11 TA01 TA02 TA05 TA06 

5J100 JA01 KA05 LAOO LA11 QA01 
0A02 SA01 



